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Reviews / Historia Mathematica 33 (2006) 359–376 371reexamined in the light of new evidence. He is also willing to allow that even when Bolzano is profound he may not
have been saying what later mathematicians came to say.
The book is exemplary in a number of ways. One is that Russ has been at pains to say the minimum necessary to
introduce Bolzano, and as a result we have a very generous amount of material here. His comments are judicious and
informative; one might have asked for more. Another is that the selection not only covers the better known early works
that would have to be in any one-volume translation, but brings up later works that show how Bolzano scholarship
continues to advance. As already noted, the translations read fluently while remaining faithful to Bolzano’s not always
optimal choice of notation. Lastly, Oxford University Press is to be congratulated on producing a handsome book that
matches the significance of its subject.
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In 1824, Niels Henrik Abel published the first complete proof of the unsolvability of the quintic in radicals. Al-
though the problem of finding solutions for the quintic had been weighing on the minds of great mathematicians for
centuries, the proof received little attention at the time of its publication; even Gauss could not be bothered to read it.
It was not until after Abel’s death that the proof began to receive the attention it deserved.
It is easy to forget that each mathematical concept or piece of notation we employ has a rich history. In Abel’s Proof
by Peter Pesic, we are reminded that the mathematical tools we apply without question were once new and strange.
Pesic’s book is not just an explanation of a 180-year-old proof, it is a story about the acceptance of new mathematical
ideas, ideas that may fly in the face of beliefs held for hundreds of years.
The atmosphere of controversy that surrounded the question of the solvability of the quintic in radicals is felt from
the first chapter of Pesic’s book. Although Pesic waits until much later to discuss Abel’s proof, in the first chapter
he provides the reader with a glimpse of the mathematical turmoil to come with his account of the “scandal of the
irrational.” He takes us back to ancient Greece and the myths that surround the Pythagorean brotherhood, including
that the arrival of the irrational caused such upset that it may have resulted in the drowning of its discoverer.
Next, Pesic describes the gradual appearance of algebra as we now know it. We see that although we are still
solving some of the same problems that were studied by the Babylonians (for example, quadratic equations), the
method we use to formulate these problems and provide solutions has changed drastically. Interestingly, the general
solutions for quadratic, cubic, and quartic equations all preceded the introduction of an algebraic notation for variables
and coefficients by François Viète in the 16th century.
The solution of these equations was followed by another tumultuous period for new mathematical ideas. It was
not just irrational numbers that had trouble finding a way into mathematical theory—negative and imaginary numbers
372 Reviews / Historia Mathematica 33 (2006) 359–376were equally unwelcome. Negatives were thought of as “absurd” and “false” and Cardano remarked that an imaginary
number was “as subtle as it is useless.”
In the fourth chapter of Pesic’s book, he gives sketches of the ingenious proofs of two important results. The first
is Newton’s argument to show that all simple closed curves have areas that cannot be described by finite algebraic
equations and the second is Gauss’ proof of the Fundamental Theorem of Algebra.
Pesic then develops the stories of Lagrange and Ruffini. Even after determining that the methods used for solving
the cubic and quartic would not work for the quintic, Lagrange continued to believe that it was solvable in radicals.
However, Gauss stated in his Disquisitiones Arithmeticae that he believed that the quintic had no general radical
solution, and Ruffini went so far as to propose six versions of a proof of its unsolvability, although none was completely
accepted by the mathematical community.
Finally, in the sixth chapter, we meet Abel and are given a summary of his proof. For those with a larger mathemat-
ical appetite, a complete translation of Abel’s original 1824 paper is also provided in Appendix A with a commentary
by the author. Appendices B and C provide even more details of Abel’s 1824 proof. The first explains Abel’s argument
for the first step, which involves the general form of an algebraic solution. This explanation is based on a paper by
Abel from 1826. Appendix C also relies on this paper to elaborate on Cauchy’s theorem on permutations, which is
also used by Abel in his proof.
We also learn the sad story of Abel’s life, his struggle with poverty, and his early death. This story is intertwined
with the exciting tale of Galois, who extended and reformulated Abel’s results before also meeting an early demise.
Pesic then takes a break from his account to provide the reader with an in-depth analogy of the process of solving
equations. He discusses symmetric groups on up to five symbols, connecting them with the Platonic solids and taking
care to emphasize the significance of commutativity. The role played by commutativity in the solvability of equations
is further explored in the remainder of the book. The reader is left with a summary of the work that has been done
since Abel’s pivotal result, in particular the determination of the solutions of equations of any degree.
Pesic’s book is aimed at a general audience. Mathematical explanations are used only when necessary throughout
the story and are easy to follow. Elaborations are provided in boxes for those who are interested, but Pesic insists that
these can be “skipped without guilt.” The mathematics that does appear is well supported by helpful diagrams. For
those wishing to follow up on any of the concepts introduced, Pesic provides notes to each chapter which direct the
reader to other useful sources.
As well as containing purely mathematical elements, Pesic’s book touches on many other subjects such as music,
the history of double-entry bookkeeping, and politics. The book also includes portraits of many of the characters of the
story. This complements Pesic’s general approach, which is to give the reader a taste of the life of the mathematician
whose work he is discussing.
Some readers may wish for more detail about Galois’ mathematical contributions, oddly neglected in a work
which otherwise does a good job of combining mathematics and biography. In addition, Pesic’s decision to interrupt
his narrative with a whole chapter devoted to the process of solving equations weakens the suspense that makes the
rest of the book such enjoyable reading. Overall though, this is a book well worth the read.
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